Recent motivational affective priming studies (Moors & De Houwer, 2001; Moors, De Houwer, & Eelen, 2004) showed that primes that indicate success on a goal-inducing task facilitate positive target responses whereas primes that indicate failure on that task facilitate negative target responses. In the current studies, we examined whether these priming effects depend on consciously intentional processing of the motivational valence of the primes. In Experiment 1, the outcome of success or failure was presented not only immediately before the target (i.e., the prime) but also a second time after the target response. This should encourage participants to ignore the prime. In Experiment 2, participants were asked to respond to the targets within 600 ms after target onset. As a result, participants had little opportunity to process the motivational prime valence in a consciously intentional way. Nevertheless, strong affective priming effects were found in both studies. These results provide additional support for the claim that motivational valence can be processed without the conscious intention to do so.
We distinguish motivational valence from intrinsic valence, as do a number of appraisal theorists (e.g., Ellsworth, 1991; Frijda, 1986; Orthony, Clore, & Collins, 1988; Scherer, 1984) . Intrinsic valence has been defined as a feature of the stimulus that may be innate or acquired but that is independent of the momentary goal state of the organism. In contrast, motivational valence is defined as a feature of the stimulus' relation to current goals or concerns. Stimuli that enhance goal attainment lead to positive evaluations; those that block or obstruct goal attainment lead to negative evaluations (Scherer, 1988) . Rain may be positive for a farmer who wants to see his plants grow, but negative for someone who has set his mind on sunbathing. A food stimulus may be positive when a person is hungry, but negative when the person has eaten too much.
Both types of valence can be defined as contrasting with regard to the process responsible for producing the valence. Intrinsic valence can be conceptualized as stored valence, as a kind of valence tag associated to the memory representation of the stimulus and which may be retrieved upon stimulus encounter (cf. Fiske & Pavelchak, 1986) . Motivational valence, on the other hand, has been conceptualized as the result of a comparison between the encountered stimulus and a current desired state (as prescribed by goals or concerns), with a match leading to positive and a mismatch leading to negative evaluations (Frijda, 1986) . Thus, intrinsic stimulus valence relies on the process of memory retrieval (activation of the memory trace leading to the representation of the stimulus and its associated valence tag), whereas motivational valence requires a comparison process to be operative or at least a process in which minimally two elements are activated, one for the actual, the other for the desired state. In order to determine motivational valence it is not sufficient to activate the memory representation of the encountered stimulus because an additional element, the desired state, is needed.
One implication of defining intrinsic and motivational valence in terms of the underlying generating process is that the boundary between both types of valence becomes very thin and may be easily crossed. Indeed, once the outcome of an appraisal of motivational valence has become stored in memory, it may be said to have become intrinsic, because on a subsequent encounter with that same stimulus, the stimulus-goal comparison process can be bypassed, and the previously stored valence can be directly retrieved from memory on the basis of the stimulus input alone. It should be noted that defining the difference between intrinsic and motivational valence in this way does not render intrinsic valence entirely independent of motivation. We reserve the term "intrinsic" for evaluations that do not require reference to a goal or concern at the time of evaluation. Such characterization leaves open the possibility that intrinsic valence was originally based on a stimulus-goal comparison.
Because both types of valence can be produced through different mechanisms they may coexist as two different aspects of a given stimulus. At a single moment in time, both types of valence may bear either overlapping or opposing valence signs. For example, a person's favorite food may have a positive intrinsic valence sign in memory, but depending on whether the person is hungry or has eaten too much of the food, the motivational valence of the food stimulus may be either compatible (positive) or incompatible (negative) with the intrinsic valence.
Although both components of appraisal produce an outcome in terms of raw positivenegative quality, most appraisal theorists do not accept intrinsic valence assessments as a sufficient antecedent for (most) emotions (Frijda, 1994; Lazarus, 1991; Scherer, 1994) . For example, the word "cancer", although leading to a negative evaluation, is not likely to elicit a negative emotion unless it is appraised as relevant for and incongruent with one's own concerns (e.g., when the doctor announces that it is you that has cancer or someone that you love).
Contemporary appraisal theorists conceive of appraisal as a cognitive process that can take place in an automatic fashion (e.g., Frijda, 1986 Frijda, , 1993 Lazarus, 1991; Scherer, 1993) , and in this capacity appraisal can account for the sudden, spontaneous character of many emotions. It has been argued that if emotions are to play an adaptive role, they should be able to mobilize the organism in a fast, automatic sense (e.g., in order to act upon a potentially threatening situation). Therefore, if appraisal theorists want to maintain that appraisal is a necessary antecedent of all emotions, and therefore also of the quickly occurring ones, appraisal should be capable of taking place in a fast, automatic sense. More specifically, at least those appraisal components that are considered to be minimal prerequisites for emotion elicitation (i.e., goal relevance and motivational valence) should be able to take place in an automatic sense. The question of which appraisal components may be processed in an automatic sense awaits an empirical answer.
Whereas continuing empirical efforts have been undertaken to buttress the automatic character of the appraisal components of both goal relevance and intrinsic valence, support for an automatic appraisal of motivational valence is limited (e.g., Moors & De Houwer, 2001; Moors, De Houwer, & Eelen, 2004) .
Support for the automatic detection of goal relevance mainly comes from attentional bias paradigms such as modified Stroop tasks or dot probe tasks demonstrating selective attention to goal-relevant compared to neutral stimuli (see Williams, Mathews, & MacLeod, 1996) . From the fact that goal-relevant stimuli exerted an influence on attention, it can be concluded that goal relevance was processed under the conditions created by the experiment. These conditions may indicate to a certain extent that the processing of goal relevance was automatic.
2 For example, attentional bias effects that were obtained using a dot probe task with suboptimal cue presentation lend support to the idea that goal relevance may be processed automatically, in the sense of based on unconscious input (e.g., Mogg, Bradley, & Williams, 1995) . Note that the paradigms used in attentional bias research do not allow one to conclude whether beyond relevance, the valence of the stimuli was processed as well. In order to investigate whether valence is processed, one should make use of a paradigm that has the format of a priming paradigm, in which not only the valence of the primes (or cues) is manipulated (as is the case in the paradigms used to study attentional bias), but also the valence of the targets, so that congruence effects can be assessed.
The automatic processing of intrinsic stimulus valence is amply documented in previous affective priming and Simon research (Bargh, Chaiken, Govender, & Pratto, 1992; De Houwer & Eelen, 1998; Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Hermans, De Houwer, & Eelen, 1994) . Responses to a target stimulus are generally faster when the preceding prime shares the same intrinsic valence as the target (e.g., CANCER-WAR) than when prime and 2
It is important to note that from different perspectives, theorists have put a different emphasis on different features of automaticity (such as efficient, unintentional, unconscious, uncontrollable, and fast) . Whereas the early approach defined automaticity primarily in terms of efficiency (i.e., independence of attentional resources), more recent approaches distinguish between different types of automatic process, some dependent, others independent of attention, and retaining autonomy as the minimal criterion for automaticity (e.g., Bargh, 1992 Bargh, , 1997 . Consistent with Bargh's view, we aim to investigate each automaticity feature separately. In addition, because we conceive of each automaticity feature as a continuum (also see Logan, 1985) , we believe it is justified to adduce arguments in favour of the presence of these features even when these arguments do not demonstrate the total presence or absence of these features. target valence are opposite (e.g., FLOWER-WAR). The occurrence of an affective priming effect indicates that the primes must have been evaluated under the conditions created by the experiment. These conditions are informative about which automaticity features apply to the process responsible for evaluation of the primes. This evaluation process has been shown to be rapid (e.g., Fazio et al., 1986; Hermans, De Houwer, & Eelen, 2001; Klauer, Ro␤nagel, & Musch, 1997) , to be triggered without conscious intentions (Bargh, Chaiken, Raymond, & Hymes, 1996; ; but see Klauer & Musch, 2001; Spruyt, Hermans, De Houwer, & Eelen, 2002) , to be relatively efficient (e.g., Hermans, Crombez, & Eelen, 2000) , and to act on unconscious stimulus input (e.g., Draine & Greenwald, 1998) . Standard affective priming effects yield support for the automatic processing of intrinsic valence, but not of motivational valence because the prime stimuli used in these studies were often words or pictures for which participants most likely possessed a pre-established positive or negative valence in memory, and the motivational context was kept equal across conditions.
In another type of priming study, the primes conveyed feedback of performance on a prior trial (e.g., Derryberry, 1988; Rothermund, 2003) . For example, Rothermund asked participants to evaluate target words prior to a fixed response deadline. Next, a feedback stimulus (a smiling or sad schematic face) indicated whether the target response was successful (i.e., both correct and in time) or not. This feedback stimulus was treated as the prime stimulus for the target of the next trial, and in this way cross-trial priming effects could be assessed.
3 Despite the fact that primes signalled goal attainment, these experiments do not provide an adequate operationalization of motivational valence. This is because smiling and sad schematic faces probably possessed a fixed positive or negative valence in the participants' memory prior to the experiment. As a consequence, during the experiment, the valence of the primes could be determined via memory retrieval so that no stimulus-goal comparison had to be performed. We do not mean to suggest that computation of motivational valence is excluded in studies that keep stimulus valence fixed throughout the entire experiment, because it cannot be excluded that activated intrinsic valence tags become related to the person's concerns or goals after all. However, in these studies, one cannot be certain that an interaction with goals occurred, because a simple memory retrieval process might have produced a valence outcome and hence might have been responsible for (cross-trial) priming effects. In sum, when the purpose is to demonstrate that valence other than intrinsic valence can be processed in an automatic sense, one should prevent primes from acquiring a fixed valence tag in memory. One way to achieve this is by manipulating the desired state from trial to trial (see further).
Given the central role that the appraisal of motivational valence plays in emotion elicitation (in contrast to the appraisal of intrinsic valence), it is crucial to establish evidence in favour of the hypothesis that appraisal of motivational valence can be processed in an automatic sense. Arguably, emotional responses must not only be elicited in a fast, automatic sense in order to be adaptive, they should also be flexible. More in particular, they should take into account the motivational state of the subject at the time of stimulus encounter and not have to rely solely on evaluations that have been made in the past. On some occasions, relying on past solutions may be beneficial, but on other occasions, it may steer the subject in the wrong direction (e.g., in cases where intrinsic and motivational valence are not compatible). Emotions are adaptive when they are at the service of goals and well-being, and goals may vary across situations. Admittedly, some source goals that are situated high up the goal hierarchy remain fairly constant throughout a person's life. However, subgoals that are at the service of these higher order goals may vary to a great extent, even from one moment to another. For example, physical well-being is a concern that may be expected to remain fairly stable throughout a person's life. At some moments, however, this concern may require the subgoal to consume food, at other moments, it may require the subgoal to stop eating.
In order to investigate the automatic nature of the appraisal of motivational valence, we developed a variant of the sequential affective priming procedure (Moors & De Houwer, 2001) in which the intrinsic valence of the primes was kept neutral whereas their motivational valence was manipulated as follows. On each trial, a goal-inducing phase preceded the presentation of prime and target. During this goal-inducing phase, a game rule stipulated a rewarded colour ("yellow ϭ 10 points" or "blue ϭ 10 points"), and participants engaged in a computer task in which they tried to gain the rewarded colour. During the priming phase, the colour (yellow or blue) of an intrinsically neutral prime stimulus (a row of Xs) was introduced as the outcome of the goal-inducing task. We therefore assumed that the motivational valence of this prime was positive when its colour corresponded to and negative when it differed from the rewarded colour. The prime (200 ms) was followed by an intrinsically positive or negative target word (SOA of 300 ms), which participants were requested to evaluate. Most importantly, we varied the rewarded colour from trial to trial in a random fashion. In this way, participants were prevented from attaching a fixed valence to the memory representations of each colour. In order to evaluate the primes, participants could thus not rely on stored valence, but were instead obliged to make a comparison between the rewarded colour and the prime colour on each trial. Moors and De Houwer (2001) repeatedly found superior performance (faster response times and fewer errors) on trials with an overlap between motivational prime valence and intrinsic target valence compared to trials on which both types of valence were opposite. From the fact that motivational prime valence influenced the target responses resulting in a priming effect, we inferred that the motivational prime valence must have been processed under the conditions created by the experiment.
Analysing these conditions provides information about which automaticity features (e.g., Bargh, 1994; Logan, 1988; Shiffrin, 1988) pertain to the processing of motivational valence. For instance, with respect to our former studies, the fact that the motivationally relevant information was presented briefly before the target demonstrates the rapid onset of the processing of motivational valence. The purpose of the current research was to strengthen the case for the automatic nature of the appraisal of motivational valence, by furnishing arguments for its unintentional character as well. It is probably more accurate to say that we attempted to demonstrate that motivational valence can be processed without the conscious intention to process it. 4 By its very nature, the processing of motivational valence is goal-dependent. Because motivational valence is the result of a comparison between the actual situation and a desired situation prescribed by some goal or concern, motivational valence can only be present and thus processed when that goal or concern is active. The fact that the processing of motivational valence is by definition goal-dependent does not imply, however, that it is intentional as well. Goal-dependent processes depend on some goal to be operative. The process is intentional only when that goal is directed at engaging in the process under consideration. When the process under consideration is not the focus, but instead an unintended consequence of other intended processes, the process qualifies as an unintentional goal-dependent process (Bargh, 1989) . With regard to the motivational priming paradigm of Moors and De Houwer (2001) , one can make a distinction between the (conscious) goal to gain the rewarded colour and the (conscious) goal to verify whether the rewarded colour was indeed obtained (i.e., processing the prime valence). If priming can occur without the second conscious goal being active, the processing of motivational prime valence meets the criteria for a process that is not consciously intentional. In normal circumstances, however, one would expect the second conscious goal to follow naturally from the first conscious goal. In addition to this natural inclination to verify whether goals are obtained, participants may have been motivated to process the outcome of the goal-inducing task as part of a strategy to improve their future performance on that task (the strategy to learn from one's mistakes). The only argument for participants to abandon the conscious goal to verify their outcome on the goal-inducing task comes from the fact that focusing on this outcome is disadvantageous for the task to respond to the targets as quickly as possible. In order to find additional support for the idea that processing of motivational valence can take place without the conscious goal to do so, we examined whether motivational priming effects can also be observed under conditions that more strongly discourage or interfere with the consciously intentional processing of motivational prime valence.
EXPERIMENT 1
Because it seems difficult to eliminate the conscious goal to verify the outcome on the goalinducing task without also removing the conscious goal to gain the rewarded colour, we tried to find a way to direct the participants' focus away from the motivational prime valence without forcing them to abandon the conscious goal to verify their outcome. This could be achieved by giving participants a second opportunity to verify their outcome on the goal-inducing task at a moment other than the moment of prime presentation. Experiment 1 was identical to the motivational priming study of Moors and De Houwer (2001) , except that the outcome of the goal-inducing task was not only shown before (i.e., the prime) but also after the target response was given (i.e., a repeated outcome stimulus identical to the prime). As a result, participants had ample opportunity to verify their performance on the goal-inducing task after responding to the target, so that they would no longer feel compelled or have the conscious intention to do so at the time of prime presentation. We predicted superior performance on trials on which motivational prime valence and intrinsic target valence were congruent as compared to trials on which both types of valence were incongruent. Such a result would provide further support for the idea that motivational valence can be processed independent of the conscious intention to do so.
Method Participants
A total of 30 undergraduate psychology students (6 men, 24 women) at the University of Leuven participated in this experiment in order to partially fulfil course requirements. They were all native Dutch speakers.
Materials
Both prime stimuli and feedback stimuli were a series of five Xs. Target stimuli were positive and negative adjectives chosen from the Dutch affective rating list of cf. Appendix) . All stimuli were presented in the centre of a black 70-Hz SVGA screen connected to an IBM-compatible 386 computer. A voice key registered the time between the onset of the target and the onset of the verbal response by generating a signal that stopped a highly accurate (beyond 1 ms) Turbo Pascal Timer (Bovens & Brysbaert, 1990) . Participants were seated at a distance of approximately 60 cm from the computer screen.
Procedure
Participants took part on an individual basis and received oral instructions about the course of the experiment. They were presented with a total of 176 trials: 16 practice trials and 160 experimental trials. On each trial the presentation of the prime-target pair was preceded by a goal-inducing phase. At the onset of the goal-inducing phase, one out of two game rules appeared on screen. One rule stipulated that the colour yellow would yield 10 points, whereas the other rule indicated that blue would provide 10 points. Game rules varied across trials in a random order. One second after onset of the game rule, the letters Y (designating yellow) and B (designating blue) were displayed in quick alternating succession (letters replaced each other after approximately 140 ms).
5 Participants were instructed to attempt to press the space bar of the keyboard at the exact moment at which the first letter of the rewarded colour for that particular trial was on screen. This phase was presented to the participants as a skill game. The game rule remained on screen until the space bar was pressed. After onset of the keypress response, both letters were presented simultaneously for another 200 ms in order to prevent participants from noticing the last letter that remained on screen (i.e., the one they had actually pressed). Hence, at this stage, participants received no feedback about their performance on the goal-inducing task yet.
The prime stimulus was a row of five Xs printed in either yellow or blue. It was presented 550 ms after the letters of the goal-inducing task disappeared, and it remained on screen during 200 ms. Participants were told that the prime colour corresponded to the letter that was actually hit due to their keypress response. In this way, the prime colour was said to reflect their outcome on the goal-inducing task. In reality, however, the prime colour was determined independent of the moment at which the participants pressed the space bar. Rather, it corresponded to the rewarded colour on only half of all trials. Due to the fact that the letters alternated very quickly during the goal-inducing task and that the last letter (the one they had actually pressed) was masked by the simultaneous presentation of both letters, participants were unable to notice that there was no relation between their keypress responses and the colour of the primes. Motivational prime valence was positive when the prime colour and the rewarded colour were the same (i.e., outcome of success) and negative when they differed (i.e., outcome of failure). It should be emphasized that the only way through which participants received feedback at this stage was via the prime. After 100 ms, the prime was followed by a target word with either a positive or a negative intrinsic valence. The stimulus-onset asynchrony (SOA) was thus 300 ms. Participants were instructed to evaluate the target as fast as possible by saying aloud "POSITIVE" or "NEGATIVE" in the microphone of the voice key. Target words remained on screen until a response was registered or 3,000 ms elapsed. At 500 ms after the experimenter had pressed a code indicating the kind of response the participant had given (positive, negative, or a separate code for voice key failures), a second outcome stimulus appeared on screen during 1,500 ms. On each trial, the repeated outcome stimulus was identical to the prime stimulus. The intertrial interval was 1,000 ms. The experiment was interrupted for short breaks after the practice trials as well as after every 40 experimental trials. At the end of the experiment, participants received a fictitious game score.
We manipulated rewarded colour (yellow vs. blue), prime colour (yellow vs. blue), and intrinsic target valence (positive vs. negative) resulting in an eight-cell within-subjects design. Within the 16 practice trials, all eight cells were presented two times in random order. Each of the 16 practice targets appeared once in the 16 practice trials. The 160 experimental trials were divided in four blocks of 40 trials. Within each block, all eight cells were presented five times. Each of the 20 experimental targets appeared twice in the 40 experimental trials of each block. Both practice and experimental targets were assigned randomly to their corresponding cells. Within blocks, trials were presented in random order with the following restrictions: (a) The rewarded colour could be the same on no more than six consecutive trials; (b) the prime colour could be the same on no more than four consecutive trials; and (c) target valence could be the same on no more than four consecutive trials. As dependent variables, reaction times as well as numbers of errors for evaluating the targets were measured.
Results
Practice trials, trials on which reaction times were shorter than 150 ms or longer than 2,000 ms (0.52%), and trials on which the experimenter noticed problems with the voice key (3.92%) were excluded from all analyses. For the remaining trials, mean reaction times as well as numbers of errors were calculated for each participant. For the calculation of the mean reaction times, trials on which an incorrect target response was given (5.39%) were not included. Analyses of variance (ANOVAs) were conducted on the mean reaction times and mean numbers of errors separately, using motivational prime valence (positive vs. negative) and target valence (positive vs. negative) as within-subjects variables.
The ANOVA of the mean reaction times revealed a significant interaction between motivational prime valence and intrinsic target valence, F(1, 29) ϭ 21.51, MSE ϭ 551.42, p Ͻ .01. Table 1 shows shorter reaction times on trials with congruent prime and target valence than on trials with incongruent prime and target valence. Further, we found significant main effects for motivational prime valence, F(1, 29) ϭ 9.67, MSE ϭ 1,116.26, p Ͻ .01, as well as for intrinsic target valence, F(1, 29) ϭ 20.13, MSE ϭ 1,802.13, p Ͻ .01. These main effects entail shorter response times for trials with positive primes (M ϭ 614, SD ϭ 81) than for trials with negative primes (M ϭ 633, SD ϭ 91) as well as shorter response times for trials with negative targets (M ϭ 607, SD ϭ 81) than for trials with positive targets (M ϭ 641, SD ϭ 93). Table 1 suggests that the effect of congruence was limited to trials on which a positive target was presented. However, this could be due to the fact that reaction times were overall slower when the motivational valence of the prime was negative, which counteracts the effect of congruence on trials with negative targets, but adds to the effect of congruence when targets are positive.
The ANOVA of the mean numbers of errors failed to produce a significant interaction between motivational prime valence and intrinsic target valence, F Ͻ 1. Only a significant main effect of target valence was found, F(1, 29) ϭ 11.94, MSE ϭ 3.42, p Ͻ .01, with fewer errors on trials with negative targets (M ϭ 1.70, SD ϭ 1.57) than on trials with positive targets (M ϭ 2.87, SD ϭ 2.27). Finally, there was a marginally significant main effect of motivational prime valence, F(1, 29) ϭ 3.08, MSE ϭ 2.12, p Ͻ .09, with fewer errors on trials with negative primes (M ϭ 2.05, SD ϭ 1.88) than for those with positive primes (M ϭ 2.52, SD ϭ 1.86).
Discussion
We obtained a priming effect for the reaction time data, with faster responses on trials with an overlap between intrinsic target valence and motivational prime valence than on trials in which both types of valence differed. The fact that priming occurred despite an SOA of 300 ms pleads for the rapid onset of motivational prime valence. One can also argue that the results support the idea that motivational prime valence can be processed without the conscious intention to process it: Participants were given two opportunities to verify whether the rewarded colour was obtained: one time before (i.e., prime) and one time after (i.e., repeated outcome stimulus) the target response was given. Two features of the procedure may have stimulated participants to concentrate on the repeated outcome stimulus rather than on the prime. First, focusing on the prime valence would interfere with the task to respond as quickly as possible to the targets. Second, the presentation duration of the repeated outcome stimulus (1,500 ms) clearly exceeded that of the prime (200 ms), which should make it much easier to derive feedback from the outcome stimulus than from the prime. It was thus advantageous for the participants to ignore the primes and derive feedback from the repeated outcome stimulus. There was also no disadvantage attached to ignoring the prime. Because participants had ample time to verify the feedback about their performance on the goal-inducing task at the end of each trial, ignoring the prime did not imply a loss of feedback about that performance. 
EXPERIMENT 2
In the priming literature, it has been suggested that short SOAs do not allow for consciously intentional, strategic processes to operate (e.g., Bargh, 1997; Neely, 1977) . Although it may not be unreasonable to think that consciously intentional processes are time-consuming, a short SOA as such does not prevent time-consuming processes from taking place, not even when it is close to zero. This is because participants may, in addition to the time between prime and target, also use part of the time between the target and the response to process the prime valence in a consciously intentional way before processing and responding to the targets. One way to solve this problem is to combine a short SOA with a short response deadline. This is exactly what we did in our second experiment. We assumed that the short processing time thus available would encourage participants to abandon the conscious goal to verify their outcome on the goal-inducing task, because dwelling on the prime entailed the risk of responding too late to the targets. Even if participants would not be persuaded to abandon the conscious goal to verify their outcome, implementation of that goal would have become very difficult (at least when target responses were given prior to the deadline). In sum, imposing a response deadline may discourage or hinder consciously intentional processing of the motivational prime valence. Except for the response deadline, Experiment 2 was identical to the first priming study of Moors et al. (2004) in which game rules stipulated a rewarded category ("animal ϭ 10 points" or "profession ϭ 10 points"), and primes were words chosen from a list of 20 animal exemplars (e.g., walrus) and 20 profession exemplars (e.g., detective). The reason why we adapted this variant of the motivational affective priming paradigm instead of the colour variant is that less time is needed to process perceptual features such as colour than semantic features such as semantic category. By selecting semantic category as the motivationally relevant prime feature, we thus further reduced the likelihood that participants would be able to process the motivational valence of the primes in a consciously intentional fashion. We chose to install the response deadline 600 ms after target onset, which was respectively 28 ms (0.38 SD) and 40 ms (0.54 SD) lower than the mean reaction times on the congruent and incongruent trials in Study 1 of Moors et al. (2004) .
Method Participants
A total of 26 undergraduate economics students (13 men, 13 women) at the University of Leuven participated in this experiment in exchange for course credits. They were all native Dutch speakers.
Materials
Prime words for the practice trials were six animal exemplars and six profession exemplars. For the experimental trials, we used 20 other animal exemplars and 20 other profession exemplars. Target stimuli for the practice trials were eight positive and eight negative nouns. For the experimental trials, 10 other positive and 10 other negative nouns served as targets. All target words were chosen from the Dutch affective rating list of . Results of t tests showed that positive and negative experimental targets differed significantly on the affective dimension, t(18) ϭ 25.75, p Ͻ .01, but not with respect to the affective extremity of the words, nor with respect to the number of letters, all ts Ͻ 1. (See Appendix for a list of all experimental stimuli.) Other aspects of the presentation of the stimuli and the registration of the responses were the same as those in Experiment 1.
Procedure
We describe only the differences with Experiment 1. The goal-inducing phase was identical to the goal-inducing phase of Experiment 1 except that the game rules were "animal ϭ 10" and "profession ϭ 10", and the alternating letters were A (indicating animal) and P (indicating profession). 6 Also, the alternating letters were displayed two seconds after presentation of the game rule (compared to one second in Experiment 1) in order to reduce the risk that participants would ignore the game rule of the goal-inducing task. During the priming phase, the prime word could be either an animal exemplar (e.g., walrus) or a profession exemplar (e.g., radiologist). Motivational prime valence was positive when the prime was an exemplar of the rewarded category (i.e., when 10 points were won) and negative when it was not an exemplar of the rewarded category (i.e., when no points were won). Participants were requested to evaluate the subsequently presented target word by saying aloud "POSITIVE" or "NEGATIVE" within 600 ms after target onset. The target disappeared automatically from the screen after 600 ms unless a response was registered before that time. In the latter case, the colour of the target word turned from white to red, and the word remained on screen during another 200 ms after onset of the target response. In order to motivate participants to respond in time, we told them that target responses made prior to the response deadline would yield an extra point, whereas target responses made after that time would cost one point. We kept the reward (and cost) for this task relatively low compared to the reward for the goal-inducing task so as to prevent participants from losing interest in the goal-inducing task. After the experimenter had pressed the key for coding the kind of response the participant had given, there was an interval of 700 ms before the next trial began. At the end of the experiment, we asked participants whether they had been able to determine their outcome on the goal-inducing task. In this way we wanted to verify whether we had succeeded in making it difficult for participants to process the prime valence in a consciously intentional fashion with the present procedure. On the basis of this interview, the experimenter classified participants according to whether they said that they were (a) almost never aware, (b) sometimes aware, or (c) most often aware of the motivational valence of the primes.
Results
Practice trials, trials with voice key errors (5.07%), and trials on which reaction times were shorter than 150 ms or longer than the response deadline (i.e., 600 ms; 14.47%) were discarded from all analyses. For each participant, mean reaction times as well as numbers of errors were calculated. Trials on which an incorrect response was given (6.33%) were left out of the calculation of the mean reaction times. ANOVAs were conducted separately for the mean reaction times and the mean numbers of errors, with motivational prime valence (positive vs. negative) and intrinsic target valence (positive vs. negative) as within-subjects variables.
The ANOVA of the mean reaction times revealed a significant interaction between motivational prime valence and intrinsic target valence, F(1, 25) ϭ 4.49, MSE ϭ 247.54, p Ͻ .05. Table 2 shows that reaction times were shorter on trials with congruent prime and target UNINTENTIONAL PROCESSING OF MOTIVATIONAL VALENCE valence than on trials with incongruent prime and target valence. Furthermore, a significant main effect was found for motivational prime valence, F(1, 25) ϭ 7.31, MSE ϭ 210.46, p Ͻ .05, entailing shorter response times for trials with positive (M ϭ 505, SD ϭ 23) than for trials with negative motivational prime valence (M ϭ 513, SD ϭ 26).
The ANOVA of the mean numbers of errors also revealed a significant interaction between motivational prime valence and intrinsic target valence, F(1, 25) ϭ 20.43, MSE ϭ 2.72, p Ͻ .01. Table 2 shows fewer errors on trials with congruent prime and target valence than on trials with incongruent prime and target valence. Furthermore, a significant main effect was found for target valence, F(1, 25) ϭ 4.77, MSE ϭ 2.07, p Ͻ .05, with fewer errors on trials with positive targets (M ϭ 1.73, SD ϭ 1.71) than on trials with negative targets (M ϭ 2.35, SD ϭ 2.13).
A total of 15 participants reported that they were almost never aware of the feedback provided by the prime. Several of these participants said that there was no time to find out whether the prime belonged to the rewarded category or not and that they therefore did not pay attention to it. Some of them also declared that whenever they did try to determine the prime valence, they were unable to respond to the target in time. It was to avoid including this type of late target response that we discarded reaction times longer than 600 ms from our analyses. A total of 10 other participants reported that they were aware of the prime valence most of the time. One participant reported having captured the prime valence half of the time. In order to create one unaware and one aware group, the latter participant was added to the aware group. For each dependent variable, we conducted an additional ANOVA in which we included the reported valence awareness of the primes (unaware vs. aware) as a between-subjects variable and again motivational prime valence (positive vs. negative) and intrinsic target valence (positive vs. negative) as the within-subjects variables. Adding the reported valence awareness as a variable did not eliminate the overall interaction effect between motivational prime valence and intrinsic target valence for the latency data, F(1, 24) ϭ 4.26, MSE ϭ 257.79, p ϭ .05, or the error data, F(1, 24) ϭ 23.49, MSE ϭ 2.56, p Ͻ .01. More importantly, for neither of the dependent variables was the three-way interaction between reported valence awareness, motivational prime valence, and intrinsic target valence significant: F Ͻ 1 for the reaction time data, and F Ͻ 2.54 ( p Ͻ .13) for the error data. The relevant 1054 MOORS ET AL. means of these interactions can be found in Table 3 . For the error data, planned comparisons showed a significant interaction between motivational prime valence and target valence for the participants that reported no valence awareness, F(1, 24) ϭ 6.25, MSE ϭ 2.56, p Ͻ .05, as well as for participants that reported some or more valence awareness, F(1, 24) ϭ 17.97, MSE ϭ 2.56, p Ͻ .01. For the reaction time data, planned comparisons did not reach significance for either level of reported valence awareness: F Ͻ 2.34 (p Ͻ .14) for the unaware group, and F Ͻ 1.98 (p Ͻ .17) for the aware group.
Discussion
In Experiment 2 we obtained overall priming effects for both the reaction time data and the error data, despite the fact that a 600-ms response deadline was installed that made consciously intentional focusing on the motivational prime valence difficult to combine with responding to the target prior to that deadline. A total of 15 out of 26 participants reported that they were not aware of the motivational prime valence but they nevertheless showed a priming effect for the error data. Moreover, this effect was comparable to that observed in participants who reported that they were most often aware of the feedback provided by the prime. Because we assume that a lack of awareness of the prime valence indicates that either the conscious intention was abandoned to process the prime valence or the conscious intention to process the prime valence could not be implemented, the present results suggest that appraisal of motivational valence can take place automatically, in the sense of without the conscious intention to engage in it. Priming was stronger for the error data than for the latency data. This is in line with what one would expect when a response deadline or response window is used. The use of a (narrow) response window decreases the variability in the latency data, which on the basis of a supposed speed-accuracy trade-off function results in an increased variability in the error data. In this way, the use of a response window creates maximal opportunity for priming effects to be revealed in the error data. The window widths used in other priming studies (e.g., Draine & Greenwald, 1998 ) usually tend to be smaller than the one used in our study. It is therefore not surprising that we still found priming effects for the reaction time data over both groups of participants. It must be noted, however, that our motivation to use a response deadline was not to increase the variability in the error data, but to give participants little time to concentrate on the motivational prime valence. In order to further increase the number of participants that are unable to focus on the motivational prime valence, one might propose to further decrease the amount of processing time at their disposal. However, both reducing the SOA between prime and target (and/or the prime duration) or shortening the response deadline may hinder the occurrence of a priming effect. First, when primes are no longer visible, as with suboptimal prime durations, participants risk losing interest in the goal-inducing task. The same risk exists when the deadline for evaluating the targets is made shorter. The target task may then become so absorbing that participants shift their energy completely towards that task and, as a result, ignore the game rules of the goal-inducing task. If participants lose interest in the goal-inducing task and thus no longer consider the rewarded stimulus as goalrelevant, manipulation of the motivational prime valence is unsuccessful, and priming cannot possibly occur.
Second, the use of short SOAs and suboptimal prime durations may also damage the successful manipulation of motivational prime valence in a more subtle way. Even if shortening SOAs and prime durations would not make participants ignore the goal-inducing task, it may still be possible that participants stop considering the primes as conveying feedback about performance on that task. That is, participants may not consider the primes as relevant for their goals, and it may turn out that perceiving a certain stimulus as relevant for one's concerns is a critical condition for engaging in the computation of the motivational valence of that stimulus. In other words, stimuli that are not perceived as relevant for a certain goal may not receive an evaluation in function of that goal. Note that there is a subtle difference between considering a certain output as relevant for one's goal state and actually computing whether that output matches or mismatches one's goal state. It may well be that in our priming studies, primes had to be regarded as feedback (thus, as relevant) but that the actual computation of valence could take place without the conscious intention to do so. In other words, the processing of motivational prime valence may have been independent of conscious intentions, but not of perceived relevance.
We actually conducted an experiment that was similar to Experiment 1 except that the colour of the prime and the colour of the repeated outcome stimulus corresponded on only half of all trials, and participants were told that only the latter stimulus yielded feedback about their performance on the goal-inducing task. No priming effects were found in this experiment, which might indicate that primes must be regarded as feedback in order to remain motivationally relevant and to produce a priming effect.
In sum, creating variants of the motivational affective priming paradigm to demonstrate that motivational prime valence can be processed without conscious intentions is always an exercise of balance between giving little opportunity for consciously intentional processing to occur and at the same time keeping the motivational valence of the primes intact. The manipulation of motivational prime valence fails when the goal to gain points is no longer active or when the primes are no longer considered to provide feedback about achievement of that goal.
GENERAL DISCUSSION
The aim of the present experiments was to test whether motivational stimulus valence can be processed automatically in the sense of independent of conscious intentions. Results showed priming of motivational valence even when consciously intentional processing of motivational prime valence was strongly discouraged or made very difficult. The present results therefore suggest that processing of goal achievement information may also occur without the conscious intention to do so.
One might argue that, in real life, the conscious activation of a goal spontaneously leads to the conscious intention to determine whether the goal was achieved. It can therefore be questioned whether the processing of motivational valence without conscious intentions corresponds to an ecologically valid reality. Two remarks seem relevant in this respect. First, in Bargh's (1989) taxonomy of automatic processes, there is room for intentional processes that are nevertheless automatic. Intentional processes are automatic when they are autonomous, a feature they share with all other types of automatic process. Bargh (1992) defines an autonomous process as a process that, once initiated (either intentionally or unintentionally), runs to completion without conscious guidance. Consistent with this taxonomy, we argue that even if in natural circumstances, the processing of motivational valence would be triggered by a (conscious) intention, it may still be autonomous. Even when subjects are eager to know whether a goal was achieved and therefore trigger the processing of motivational valence in a consciously intentional sense, the procedure that compares the actual and the rewarded stimulus may take place without conscious monitoring, and the computational rules that are followed may remain impenetrable. Especially in real life, where goals are part of a complex goal hierarchy, and events can bear relevance to more than one goal or concern at the same time, it would be adaptive for organisms to have an autonomous mechanism that evaluates and weighs the expected consequences of events for these goals. Because we consider it unlikely that when the processing of motivational valence is triggered without conscious intentions, it would nevertheless require conscious guidance to run to completion, the results suggesting that appraisal of motivational valence can be triggered without conscious intentions also suggest that it can proceed in an autonomous fashion.
Second, even in real life, the goal to process motivational valence is probably not always consciously active. Especially when a person is not aware of the desired situation (as is the case for latent concerns or standards), he or she will not actively search to verify whether an encountered stimulus matches this unconscious desired situation. For example, a subject may not be aware of his or her concern for survival until after he or she (automatically) has detected a mismatch with that concern. Obviously, in the present experiments, the goal to gain the rewarded colour was consciously induced. Therefore, these experiments cannot be considered as the paradigmatic case for the unintentional processing of matches or mismatches with unconscious goals. Future efforts may be directed at the extension of our findings to valence that relates to unconscious or latent goals.
After we first observed the motivational affective priming effect (Moors & De Houwer, 2001) we set up two lines of research to further test the limits of this effect. The present studies were set up to further examine the extent to which the motivational affective priming effect can be considered as being produced under automatic circumstances. In another line of research (Moors et al., 2004) , we investigated to what extent we were successful in manipulating motivational valence as based on a true stimulus-goal comparison, instead of temporary intrinsic valence. The results of these studies strongly pleaded against an alternative explanation of the motivational affective priming effect according to which participants attached a temporary (for the duration of one trial) valence tag in memory to both possible primes immediately after the game rule was given but still before prime presentation, so that when the prime was actually presented, its stored valence tag could be simply retrieved.
The ensemble of these studies is highly relevant for recent multi-level process theories of emotion. Among appraisal theorists, there is a growing tendency to complement the structural hypotheses about the necessary and sufficient appraisal components for emotion elicitation and differentiation with hypotheses about the nature of the processes underlying appraisal. Whereas most theorists go no further than acknowledging the distinction between an automatic and a nonautomatic level of appraisal, only few theorists tackle the issue of pinpointing the formal characteristics of the appraisal processes that correspond to both levels of appraisal (Roseman & Smith, 2001 ). Most theorists who do consider formal characteristics of appraisal processes seem to equate automatic appraisal to the process of memory retrieval of past emotional encounters, which are stored as schemata containing associations between events and elicited emotions (e.g., Power & Dalgleish, 1997; Smith & Kirby, 2001) . Such a process has the advantage of leading to a fast outcome, but the disadvantage of lacking flexibility. Nonautomatic appraisals, on the other hand, have been equated to constructive reasoning processes, featured as slow but flexible (Smith & Kirby, 2001 ). The present research has tried to take things one step further. In line with algorithm-based conceptions of automaticity (e.g., Anderson, 1992; Tzelgov, Yehene, Kotler, & Alon, 2000) , we propose that it is not only single-step memory retrieval that may take place in an automatic fashion, but also certain types of algorithm computation (constructive processes), such as the comparison operation between stimuli and concerns.
According to the dominant memory-based account of automaticity (e.g., Logan, 1988) , initial stages of performance often rely on algorithm computation to produce an output. This output may (usually after some practice) become stored in memory so that future processing may bypass algorithm computation and rely entirely on memory retrieval to produce the same output. Automatization in this view is thus explained as the replacement of algorithmic processing by single-step memory retrieval. For example, when children learn to add pairs of digits, they initially count the units in both digits to produce the sum. After some practice, when an association is formed in memory between a pair of digits and their sum, children may immediately retrieve this sum from memory when presented with this pair of digits. Some authors have argued that, in addition to memory-based automaticity, there is also room for algorithm-based automaticity (e.g., Tzelgov et al., 2000) . Automatization in this view corresponds to the gradual improvement or strengthening of algorithms or procedures. So the same algorithms responsible for the initial stages of performance are responsible for skilled automatic processing. Because the findings obtained with the motivational affective priming paradigm favour the automatic character of a stimulus-goal comparison process, which can be considered as a kind of algorithmic process, these findings are supportive of the existence of algorithm-based automaticity. The automaticity of intrinsic valence assessments as found in standard (i.e., intrinsic) affective priming studies, on the other hand, fits nicely into the conception of automaticity as single-step memory retrieval, because the stimuli used in these studies were often words or pictures that can be assumed to possess a fixed valence in memory. The development of both types of automaticity (memorybased and algorithm-based) is construed as largely dependent on practice. Whereas memory-based automaticity can only be installed in virtue of training on consistent data, algorithm-based automaticity can develop through practice with consistent procedures but variable data. Therefore, the latter type of automaticity allows for more flexibility than the former type. So according to an algorithm-based view on automaticity, flexible, constructive processes are not bound to be slow and nonautomatic.
Besides data versus procedure specificity, retrieval and comparison processes differ with respect to which part of the cognitive system they charge more. Whereas memory retrieval places a higher load on storage, algorithm computation puts a heavier burden on computation modules. On the supposition that the cognitive system tries to keep costs as low as possible, one might speculate that memory retrieval would be more opportune in circumstances in which goals and stimuli remain fairly stable (e.g., a predator is always trouble for a prey), whereas algorithm computation would be more beneficial when goals and/or stimuli change continuously. Examples of fluctuating goal states or standards are those deriving from the need for food intake or the need for stimulation (sensation seeking vs. safety). A comparison process does not only seem economic in the case of fluctuating standards but also in the case of fluctuating stimuli-that is, in the case in which stimuli, rather than being discrete isolatable entities, are gradually changing from moment to moment, and in which subtle changes in the stimulus configuration may lead to abrupt changes in emotional output. The following example may further illustrate this point. Consider the source goal of bodily safety, which may be in a heightened state when maneuvering with your bicycle in a hectic street. Imagine cars moving back and forth, coming closer and moving further away. Subtle changes in the position, speed, and direction of the cars may cause sudden fear responses, whereas other changes may set you back at ease or cause relief. Determining at which point a car is in a dangerous position (negative motivational valence) or not (positive or neutral motivational valence) can be easily construed as being guided by an algorithm in which the (weighed) sum of the values for the different parameters (position, speed, direction) is compared to some learned standard or threshold. When this threshold is exceeded, motivational valence is negative; below it, motivational valence is positive. In this type of situation, it is difficult to imagine that each particular combination of parameter values would have to be previously stored in memory (and tagged with valence) in order to get a quick appraisal of it as dangerous or safe. Obviously, the latter scenario would put a heavy weight on memory capacity. 7 The reported studies portray a continuing effort to find evidence for the existence of a mechanism according to which events are weighed constantly against some standard or goal and that this type of process can take place in an automatic sense, just as can memory retrieval. 7 However, suppose that only a few combinations of parameter values would be stored in memory and that new, never encountered combinations would have to trigger the stored ones on the basis of similarity. One obvious question may then be: Given that only subtle changes in the stimulus configuration are really dangerous (such as when a car that is driving next to you slightly turns in your direction), how does the system determine which change is similar enough to a stored configuration, and which change is not. In other words, it seems that some kind of threshold may be required even for a memory account to deliver sufficiently flexible outcomes. Any explanation invoking a threshold at some point requires a comparison between the input and that threshold.
Support for the existence of stimulus-goal comparison processes is relevant not only for emotion theory but also for feedback control models of self-regulation developed within the domain of goal theory (e.g., Carver & Scheier, 1981; Miller, Gallanter, & Pribram, 1960) . These models sketch a feedback loop in which informational input is first compared with a goal or standard represented in memory. A discrepancy between input and goal then induces compensatory behavior, aimed at undoing the discrepancy. Finally, the resulting state is again entered in the comparison function. This loop is repeated until no discrepancy is left. Recent studies have investigated the automatic nature of different steps in this feedback loop (see review by Moskowitz, Li, & Kirk, 2004) . One line of research is concerned with the automatic activation of goal representations (see Bargh, 1990; Gollwitzer & Moskowitz, 1996) . Another line of research is concerned with showing that the (explicit) frustration of a goal leads to automatic compensatory processes. For example, Moskowitz (2002) found that participants whose goal to be egalitarian was undermined directed their attention selectively to stimuli that provided an opportunity to repair the undermined goal. In these studies, it was not the mismatch itself that was concealed, but rather the way in which the mismatch exerted an influence on subsequent processing. The present studies were designed to investigate directly the automatic nature of the first step of the feedback loop, the one in which input is compared with goals. The present line of research therefore contributes to attempts to show that feedback loops of the type described above can run off automatically.
